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SPECIFICATION 

1. Title of the Invention 

Connector Connecting Method and Connector 

2 . Claims 

1. A connector connecting method that electrical 
connection is provided by fitting a male connector housing in 
a fit hole of a female connector housing and bring terminal 
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metal pieces attached in the respective connector housing into 
contact, the method characterized by: 

inserting the male connector housing with inclination 
in the fit hole; 

rotating the male connector housing about a leverage 
fulcrum member provided in a front part of the fit hole; and 

fitting a second terminal metal piece attached in the 
male connector housing to a first terminal metal piece 
protruded facing to the fit hole in a direction opposite to 
an axis thereof. 

2. A connector comprising: 

a female housing provided with a first terminal metal 
piece protruded facing to a fit hole; and 

a male connector housing fit in the fit hole and attached 
with a second terminal metal piece; 

extending a fit hole bottom wall, of the female connector 
housing, toward front and protruding a leverage fulcrum member 
in the extension; and 

forming an inclining insertion hole between the leverage 
fulcrum member and a fit hole upper wall; 

whereby the second terminal metal piece, in an inclining 
insertion position of the male connector housing, is on an 
underside position of the first terminal metal piece and, in 
a nearly horizontal position where the male connector housing 
is rotated about the leverage fulcrum member, received in the 
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first metal piece terminal in a manner being fit in a direction 
opposite to an axis thereof. 

3. A connector according to claim 1, wherein the first 
terminal metal piece is provided as a male terminal while the 
second terminal metal piece is as a female terminal. 

4. A connector according to claim 1, wherein the first 
terminal metal piece is provided as a female terminal while 
the second terminal metal piece is provided as a male terminal . 

5. A connector according to claim 3, wherein the male 
terminal has a tip electrical contact part attached protruding 
rather than a front wall of the male connector housing. 

6. A connector according to claim 3, wherein windows, 
mutually communicated facing to the tip electrical contact 
part of the female terminal , are opened in front and upper walls 
of the male connector housing. 

7 . A connector according to any of claims 2 to 6, wherein, 
as the leverage fulcrum member, a step is provided protruding 
in an extension of the fit hole, and a step for engagement with 
the step is provided protruding in the male connector housing 
at its bottom wall fit side. 

8 . A connector according to any of claims 2 to 6 , wherein, 
as the leverage fulcrum member , a projection strip is provided 
in an extension of the fit hole and an engaging concave for 
the projection strip is provided in a bottom wall of the male 
connector housing. 
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3. Detailed description of the Invention 

This invention relates to a connector utilizing the 
principle of leverage to relieve the force required in the 
fitting and removing of female and male connectors so that 
fitting and removal can be facilitated. 

The conventional connector generally has such a 
structure as shown in Fig. 1. 

Namely, 1 is a female connector having a male terminal 
4 protruding at its tip 5 facing to an opening 3 of its housing 
2. 6 is a male connector receiving therein a female terminal 
9 facing to a tip opening 8 of its housing 7. 

In connecting the female and male connectors 1, 6 
together, the housings 1, 6 are fit together by pushing the 
both oppositely on the same axis and further the tip 5 of the 
male terminal metal piece 4 is inserted and pressure-fit in 
the female terminal metal piece 9, thereby connecting the both 
terminal 4, 9 together. 

According to the above structure, the force required in 
fitting the female and male connectors is equal to the force 
applied upon fitting, i.e. the force to insert and fit the male 
terminal metal piece in the female terminal metal piece 
oppositely positioned on the axis. Accordingly, where the 
terminals arranged in the connector is one or several in the 
number, fitting and removal are easy because of a small force 
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required in fitting the both. However, there are increasing 
number of the electrical components and their circuits 
equipped on the automobile as in the recent cases, the 
connectors for connecting those have an increasing number of 
terminals. Above all, there arises a need of a connector 
internally arranged with terminals in the number of 20-50. 

In such a case, the force required in fitting and removal 
is great in the conventional connector, to apply an excessive 
force during fitting and removal in addition to the requirement 
of huge labor in fitting and removal thereof. This injures 
the housing and terminals themselves, ultimately causing a 
fear of unstable state of electric connection between the both. 

The invention, made by noticing the foregoing point , aims 
at providing a connector provided with an upwardly spread 
insertion guide in an electrical contact part of a female 
terminal metal piece so that the force, required for fitting 
and removal of female and male connectors, can be relieved by 
inserting a male terminal into the insertion guide in a 
direction opposite to the axis through utilization of the 
principle of leverage thereby facilitating fitting and removal 
wherein stable electrical connection state can be maintained 
by preventing the damage to the housing and the terminals 
arranged therein. 

From now on, an embodiment of the present invention will 
be explained together with the drawings, wherein A is a female 
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connector while B is a male connector. 

10 is a housing of the female connector A in which a fit 
hole 11 for a male connector B is provided in a front part and 
terminal -receiving chambers 13 are provided in the rear part 
thereof through partition walls 12. 

The housing 11 has a bottom wall 14 extending frontward 
and having a length fully long as compared to an upper wall 
15 , providing a step 16 as a lever support member . In addition, 
the opposite walls 17, facing the step 16, are provided with 
engaging walls 19 respectively having engaging holes 18. 

The engaging wall 19 is structured with flexibility by 
making two grooves 20 in its sidewall 17. The bottom wall 14 
has a length 1 taken preferably approximately twice of the upper 
wall 15 or the greater. A space, in which the male connector 
A is to be inserted obliquely, is formed between an end edge 
15a of the upper wall 15 and a corner 16a of the step 16. 

Meanwhile, the partition walls 12 of the housing 11 
allows the male terminals 21 of a first terminal metal piece, 
i.e. male terminal metal piece, to protrude with a 
predetermined spacing in a comb form. 

22 is a housing of the male connector B, in which a 
plurality of terminal receiving chambers 23 are provided 
corresponding to the number of the male terminals 21. 

In the housing 22, a step 25 is formed in a front part 
of the bottom wall 24 so as to engage with the step 16. 
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Furthermore, in the sidewalls 26, engaging projections 27 are 
provided corresponding to the engaging holes 18. Meanwhile, 
in a front part of the front wall 28 and upper wall 2 9 of the 
housing 22 , windows 3 0 are opened communicating with and facing 
to the terminal receiving chambers 23. The windows 30 are to 
guide and pass the male terminals 21. 

3 1 is a second terminal metal piece , i.e. female terminal 
metal piece, received in the terminal receiving chamber 23, 
which has an electrical contact portion 32 in a front part 
thereof and a wire connecting portion 33 in a rear part thereof , 
as shown in Fig. 4. 

The wire connecting portion 33 is structured by 
vertically providing conductor clamp pieces 35 and 
insulation-coat clamp pieces 36 for the electric wire at both 
sides of a base portion 34. The electric contact portion 32 
is provided by inwardly inclining a pair of clamp pieces 37 
at the both sides of the base portion 34. The clamp piece 37 
is structured by inwardly curved portions 3 7a provided at an 
intermediate part thereof and guide portions 37b spread by 
outwardly bending the upper edges thereof. 

The method of use is next explained. 

At first, as shown in Fig. 5(A) , by obliquely inserting 
the male connector B between the upper wall 15 and the step 
16 of the female connector A, the step 25 of the male connector 
B is engaged with the step 16. 
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At this time, the male connector 21 is passed smoothly 
because the window 3 0 is opened in a front part of the housing 
22 of the male connector B. Accordingly, no or less force is 
required upon inserting the male connector B. 

When the male connector B is pushed down (arrow C) at 
its rear part, the male terminals 21 and the female terminal 
metal pieces 31 are brought into contact, and the both are 
placed in electric contact. Namely, the male terminal 21 
passes between the insertion guides 37b, 37b of the male 
terminal metal piece 31 and advances between the clamp pieces 
37, 3 7 smoothly, thus being clamped at both sides by the curved 
portions 37a thereof. Simultaneously, the male connector B 
is engaged and locked at its engaging projections 27 with the 
engaging holes 18 of the female connector A (Fig. 5 (B) ) . 

During fitting, the male connector B can be easily fit 
at a small force because of the leverage action about a corner 
16a of the step 16. Namely, provided that the force required 
in fitting the male terminal 21 and the female terminal metal 
piece 31 together is F 0 , the force pushing down the male 
connector B is F x and the male connector B has a length li at 
the step 25 and a length 1 2 at the remaining portion (wherein 
lx + 1 2 is the total length of the male connector B and 2li = 
1 2 ) , the force balance about the step 16 is given as 

F 0 x l x = Fi x 1 2 

Fi = F 0 x l x / 1 2 = 1/2 F 0 . 
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If applying a force which is a half the force F 0 required for 
fitting, the both can be easily fit together, thus halving the 
labor . 

Meanwhile, when removing the male connector B, if pushed 
up in the reverse direction to the arrow C in Fig. 5(A) , the 
end edge 15a of the upper wall 15 acts as a leverage fulcrum. 
Because of easy separation between the male terminal 21 and 
the female terminal metal piece 31, simple operation is 
available similarly to the case of fitting. 

Fig. 6(A) - (F) show the modifications to the clamp piece 
37 structuring the electrical contact portion 32 of the female 
terminal metal piece 31. 

Namely, Fig. 6(A) shows a structure that a pair of clamp 
pieces 38 are provided vertical to the base portion 34 and 
curved portions 3 8a are formed parallel with the axis at the 
upper edge thereof, Fig. 6(B) shows a structure that inward 
projections 38b are formed in the centers thereof, Fig. 6(C) 
shows a structure that curved portions 3 8c are formed in the 
centers thereof, Fig. 6(D) shows a structure that protrusions 
38d orthogonal to the axis are formed in the centers thereof, 
Fig. 6(E) shows a structure that rectangular convexes 38e are 
formed in the centers thereof, and Fig. 6(F) shows a structure 
that eyeglass form 3 8f is provided by inwardly bending, into 
an inverted U-form, the tips of the side walls vertically 
provided at the both sides of the base portion 34. Each of 
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those has a spread above the electrical contact portions, thus 
having a form easy to insert the male terminal oppositely to 
the axis thereof and exhibiting the effect similar to the clamp 
piece 37. This makes it possible to receive and use it in the 
terminal receiving chamber 23 of the male connecter B. 

Fig. 7 shows another embodiment of female and male 
connectors A, B, wherein a protrusion 39 is vertically provided 
transverse to the bottom wall 14 in the housing 11 and a concave 
groove 40 is provided in the bottom wall 24 of the housing 22. 

In this case, if the male connector B is obliquely 
inserted in the female connector A and the protrusion 3 9 at 
its head is engaged with the concave groove 40, the head of 
the protrusion 3 9 serves as a fulcrum. The both connectors 
can be easily fit together similarly to the foregoing. This 
is true for the case that the protrusion 3 9 is provided on the 
male connector B side while the concave groove 4 0 is on the 
female connector A side. 

The above was explained on the case that the male terminal 
21 is attached in the female connector A while the female 
terminal metal piece 31 is in the male connector. However, 
even where attachment is in the reverse manner, fitting is 
available quite similarly wherein it is satisfactory to form 
terminal receiving chambers 13, 3 0 in the reverse way. 

This invention, as explained above, is structured to fit 
the second terminal metal piece received in the male connector 
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housing in the first terminal metal piece, in the direction 
opposite to an axis thereof, facing to and protruding toward 
the fit hole of the female connector housing by inserting the 
male connector housing in the fit hole of the female connector 
housing and rotating the male connector housing about the 
leverage fulcrum member provided in the front of the fit hole. 
Accordingly, the force, required for fitting and removal of 
the female and male connectors, is relieved to facilitate 
fitting and removal. The increase of connector terminals is 
to be fully coped with. 

In addition, because the force required in fitting and 
removal is satisfactorily small in magnitude, the housing and 
the terminal metal pieces arranged therein are to be prevented 
from being damaged while avoiding the application of an 
excessive force as required in the conventional cases, thus 
achieving an electrical connection state stable at all times. 

4. Brief Description of the Drawings 

Fig. 1 is an explanatory view of the connector prior art, 
Fig. 2 is a perspective view of a female connector A according 
to the present invention, Fig. 3 is a perspective view of a 
male connector B of the same, Fig. 4 is a perspective view of 
a female terminal metal piece 31 of the same, Fig. 5 (A) and 
(B) is an explanatory view of the female connector A and male 
connector B in a use state, Fig. 6 (A) to (F) is an explanatory 
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view of embodiments of the female terminal metal piece 31, and 
Fig . 7 is an explanatory view of an essential part of connectors 
A, B in another embodiment. 

A . . . female connector, B ... male connector, 10 ... 
female connector housing, 16 ... step as a leverage fulcrum 
member, 22 ... male connector housing, 25 ... step. 

Patent Applicant: Yazaki Corp. 
Agent : Hideo Takino 
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